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2.1 FPGA(Field-Programmable Gate Array)








??????????????????FPGA? 6?? 1??? LUT?????????FPGA
??????????????????????????????????????ALTERA?
? Stratix IV??????LUT? SRAM???????? SRAM? FPGA????SRAM?
FPGA?????CMOS???????????????????CMOS?????????
???????????????????????????????????????????






??????????? connection block???? (? 2.1.1?? 1?????)????Connection
block?Logic block????????????????????????????????Switch


















































































? 2.1.1: Island-Style FPGA?????????????

























? 2.1.2: Stratix IV FPGA?ALM???
3
ALM??????





 ??? Stratix IV ????ALM???? 6??LUT????????????? 2.1.3(a)
???????????????? LUT????????
 ??????? 4????????????? LUT????????????? 2.1.3(b)
????????????? LUT?????????????????
 ??? 5?? LUT???? 3?? LUT????????????? 2.1.3(c)??????
??????? LUT?????????????????
 ??? 5 ?? LUT???? 4?? LUT????????????? 2.1.3(d)??????
????LUT?????????????????????????? LUT?????
???
 ??? 5?? LUT????????????? 2.1.3(e)??????????LUT???
???????????? 5?? LUT???????????????????????
 ??? 6?? LUT????????????? 2.1.3(f)??????????LUT???
???????????? 6?? LUT???????????????????????





???Stratix IV FPGA????? 2.1.4????Stratix IV???????????????
I/O Banks(IOB)?????????IOB? CMOS???????????? LVTTL, HSTL,
















































































































?????????????? 2.1 ???????2002????????? 130nm?????
FPGA??2010??????? 28nm????? FPGA?????? LE??Logic Element?






















Netezza ?? IBM ?????????????????????????????? [15]?










? 2.1: ???? FPGA??????LE?????? (ALTERA?)
???? ???? ?? LE? [Kb] ????
130nm Stratix EP1S80 80 2002
130nm Stratix GX EP1SGX40G 40 2003
90nm Stratix II EP2S180 180 2004
90nm Stratix II GX EP2SGX130 130 2005
65nm Stratix III EP3SE260 338 2006
40nm Stratix IV EP4SE530 813 2008






Xeon 2.1GHz CPU????64GB??????? 10GbE?????????????????
?? FPGA????????????????????????????? 2GB/s? SerialLite





















































































































>gi|26355|emb|Z19607.1| HSAAAAAKP P, Human foetal Brain Whole tissue Homo sapiens cDNA, mRNA sequence
GATTACCCTATATCTACAATTNGAGGTAAAATAGAAGCAACACATAAAAGGGCCTATTTCTGCTACCATGATAAAAGGGCCTATTTCTGCTACCATGAATT
NGAGGTAAAATAGAAGCAACACATAAAAGGGCCAATTNGAGGTAAAATAGAAGCAACACATAAAAGGGCCAATTNGAGGTAAAA


























? 4.1: AVALDATA APX880A??
FPGA Device Stratix IV GX
EP4SGX230KF40C2 125 [MHz]
DRAM DDR3(533MHz), 512MB 8.53 [GB/s]
Storage 18 SD Memory Cards1 or 2 1.5 [GB/s]2ch
(up to 64[GB]32 = 2[TB]) two SDs for parity
unit to transfer 128[MB]
Network Proprietary GiGA CHANNEL
Optical token ring network 8.5 [Gbps]2ch
unit to transfer 16[KB]
PCIe I/F Gen24 Lane 2 [GB/s]
(simplex)














































RPE? FPGA?????GiGA Channel?????????????????????? gi
???????????????????????????????Local Register??????
??? ID????????????DRAM????????????????????????
?????????Send to SD?RPE????DRAM?????????? 128MB????
????????????????
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? 4.2.2: Send Processing Engine?SPE???????





 ?????????????DRAM??? PCI Express???????????????
 ????????????????????? BUS SWITCH?
 ??? PC??????????????? Local Register Array?
















? 5.1.3?????????????????????????????????? 5.1.2?? 5.1.4
????
? 5.1: ?????????
No. of Node 4
???? Dell Precision T5610
CPU Intel Xeon E5-2630 v2 2.60[GHz]
??? 4GBx4 DDR3 RDIMM 1866MHz 16 [GB]
?????? Broadcom BCM957810A1008G 10[Gbps]
SSD Crucial CT480M500SSD1 480[GB]



















? GiGA Channel?????? FPGA?????????????????????????
??????? Send????????? Recv??????? 5.1.4?????????Send?
1000[MB/sec]????????????????????Recv? 900[MB/sec]????????
?????????? 4.1?????????GiGA Channel???????? 17Gbps????
? 5.1.4????????????????????????????????????FGPA?
???????????????????????
? 5.1.3: APX880A?GiGA Channel??????








>gi|26355|emb|Z19607.1| HSAAAAAKP P, Human foetal Brain Whole tissue Homo sapiens cDNA, mRNA sequence
GATTACCCTATATCTACAATTNGAGGTAAAATAGAAGCAACACATAAAAGGGCCTATTTCTGCTACCATGATAAAAGGGCCTATTTCTGCTACCATGAATT
NGAGGTAAAATAGAAGCAACACATAAAAGGGCCAATTNGAGGTAAAATAGAAGCAACACATAAAAGGGCCAATTNGAGGTAAAA!!!!!!!!!!!!!!!!!






Padding? [GB] Padding? [GB]

























5:2[GB] 4:9[s] = 1:061[GB=s] (5.2.1)
28:2[GB] 26:6[s] = 1:060[GB=s] (5.2.2)
????APX880A?????????????????????? 1GB/sec?????????



















est human??????????????? PC???????????????? 5.2.2??




?????????? 5.2.2???????mpiBLAST?CPU????? 10%????? 5.1?
??????????????????????? CPU? Intel Xeon E5-2630 v2????6?
? 12????? CPU???????3.1?????????mpiformatdb?????????






???mpiBLAST? est human??????????? I/O?????????? SSD??
????????????????????????????????????????????
?????????SSD????????????????????? 5.1?????????







? 5.2.2: ????????????est human?
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5.2.3 ????????????????
? 5.4?????? FPGA??????? 4.3?????????????????????
??????? SPE?RPE?Send to SD?????????????????????????
? 5.5?????????????????????????????????????????






Logic Utilization[%] 100 57 64
Combinational ALUTs 182400 65997 74910
Memory ALUTs 91200 695 750
Dedicated logic registers 182400 75558 80843
Total block memory[Kb] 14283 4797 5073
DSP block 18-bit elements 1288 0 0
? 5.5: ????????????
Send to SD SPE RPE
Combinational ALUTs 1338 1554 271
Memory ALUTs 0 0 0
Dedicated logic registers 1012 726 386
Total block memory [Kb] 49 65 0
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